The liver has an extraordinary capacity for regeneration in the presence of various types of challenges or injuries, including acute hepatitis and partial liver resection [1] [2] [3] . The tissue loss rapidly triggers the regenerative process until the original weight is recovered 1, 2, 4 . The term hepatic regeneration, although commonly used, is biologically incorrect since the response induced by the resection of hepatic tissue is not truly regenerative. The resected lobes do not develop again. The restoration of hepatic mass occurs by compensatory cell hyperplasia in the remaining lobes, with a consequent increase in its dimensions [5] [6] [7] . This suggests that hepatic growth may be controlled by functional rather than anatomical factors. Whatever the nature of these factors, they seem to be quite precise since growth ceases when the liver reaches its original weight. Hepatocyte proliferation does not become dysregulated even after consecutive resections. Simpson and Finckh 7 observed complete restoration of the hepatic mass after a series of five successive hepatectomies at five to seven week intervals 7 . After the first partial hepatectomy (PH), regeneration occurred by means of an increased number and size of hepatic lobules, whereas after the subsequent hepatectomies there was a progressive predominance of increased numbers of hepatic lobules 1,6-8 ( Figure 1 ). After PH, the remnant liver (figure 1) exhibits a regenerative response, always maintaining a percent relation with the host, with the RL receiving through the portal vein the hepatotropic factors responsible for hepatic tropism in the presence of portal hypertension. After PH, portal hypertension occurs both due to increased flow to the RL and to the increased resistance of the RL to portal flow [9] [10] [11] [12] .
After PH, the RL needs to adapt hemodynamically since, after a 70% PH, for example, the remaining 30% part of the organ will receive the entire arterial and portal flow that used Hepatic growth factors include a large number of substances that can be divided into three categories: 1. Mitogenic agents (e.g. HGF, EGF); 2. Co-mitogenic agents (e.g. TNFα,
IL-6, norepinephrine, insulin, vasopressin, angiotensin I and II, estrogen, testosterone); 3. Inhibitory agents (interleukin l and growth transforming factor beta (βTGF)). The main concept arising is that hepatic regeneration is a process involving various steps with at least two critical points, i.e., the transition from the quiescent phase (G0 to progression from the restriction point in the G1 phase of the cycle, and progression to DNA synthesis (S phase). The hepatocytes must be primed in order to become competent and to respond to growth factors since they are dormant in the G0 phase. This priming is a reversible process that is not self-sufficient for replication, performed by cytokines and hormonal and nutritional signals 1, 2, 4, 5, 11, 12 .
It has been proposed that these steps may be under separate types of control, i.e., priming by the cytokines tumor necrosis factor alpha (TNFα) and interleukin 6 (IL-6) and control of the cell cycle by the hepatocyte growth factor (HGF) and by transforming growth factor alpha (TGFα) 1, 9, 10 . As stated earlier, the progression of the cell cycle requires growth factors, but the hepatocytes need to be sensitized . This shows that the process of hepatocellular liver regeneration depends on the liver/host ratio.
It is also known that primary hepatocytes rarely proliferate in vitro;
however, in the presence of growth factors hepatocyte proliferation can be induced. We did not detect any investigations of ex-situ hepatic regeneration under conditions of hypothermal preservation after partial hepatectomy, a situation in which the RL loses its bodily and hemodynamic relationship with the host and is kept under conditions favorable to the maintenance of its tissue, physiological and biochemical vitality [14] [15] [16] , although theoretically adverse to RL regeneration. The Figure 2 shows the sequence of events, from partial hepatectomy (PH) until liver regeneration. , the RL resulted from partial ex-situ 70% hepatectomy and was maintained in hypothermal preservation medium for 24 hours.
Thus, the RL was maintained outside the animal's body, receiving no information from it that might trigger or maintain hepatocellular growth. In pressure terms, the portal system of the RL did not progress to portal hypertension, as is usually the case after partial hepatectomies with small RL due to the reduction of hepatic mass and the increase in mainly portal flow. And, under these conditions, the RL showed significant cell division. This finding may signal new paths for the study of liver regeneration.
